Background: Previous reports have been published describing the role of protein markers in the development and progression of colorectal cancers (CRC). In those investigations, Nuclear Factor kappaB (NFκB) and the Hypoxia Inducible Factor-1α (HIF-1α) have emerged as markers of clinical interest. The aim of this study was to evaluate their expression in patients who underwent surgery for CRC in the Guadeloupe Teaching Hospital (GlpeTH).
Introduction
The aetiology of colorectal cancer (CRC) is complex, developing through a series of progressive changes defined by clinical and histopathological parameters [1, 2] . In this regard, several reports have been published describing the roles of markers involved in progression and development of CRC [3] [4] [5] [6] [7] [8] [9] [10] [11] . In those investigations the transcription factors HIF-1 and NFκB have emerged as markers of significant clinical interest [3, 5, 7, [9] [10] [11] . HIF-1, which is considered the master regulator of the hypoxic response in normal cells, is composed of a constitutively expressed β subunit and a hypoxia-induced α subunit rapidly degraded under normoxic conditions [12] . Its overexpression is associated with tumour angiogenesis and invasion in CRC [5] . HIF-1α is also reported to be the main activator of VEGF [13] which plays an essential role in tumour development and correlates with progression and metastatic process [14] . NF-κB, which also plays a key role in the regulation of cell death, cell viability and inflammation, consists of two major polypeptides, p50 and p65 [15] . In tumour cells, activation of the p65 subunit induces the development and progression of cancer [3, 9] . NFκB activates not only VEGF expression but also increases that of vascular cell adhesion molecule-1 (VCAM-1) and P-selectin, both involved in inflammation, but also in cancer proliferation, invasion and the metastatic process [15] .
Colorectal cancer in Guadeloupe, one of the two French overseas regions in the Caribbean, is becoming a serious public health problem. Indeed, the incidence of CRC has increased five-fold in 25 years. The main factors for this increase are not known, but may be due to changes in dietary habits, multiplicity in genetic profiles and/or to environmental exposures. We recently describe the clinicopathological characteristics of CRC in patients who underwent surgery in the GlpeTH between 1995 and 2000 [16] . Nevertheless, data on the expressions of NFκB, HIF-1α, VEGF, VCAM-1 and P-selectin in these patients are lacking.
The aim of the present study was to investigate whether the five markers cited above are expressed in patients operated for CRC in the GlpeTH. We additionally studied whether their expressions were correlated and or associated with the clinicopathological features.
Materials and Methods

Tissue samples and patient information
Archival formalin-fixed and paraffin-embedded tumour tissues and normal mucosa, taken 5 centimetres away from the tumour area, were chosen among patients who underwent surgery in the GlpeTH between 1995 and 2000 [16] . None of the patient recruited to the study received chemotherapy or radiotherapy prior tumour resection. The present, descriptive retrospective study was approved by the local Ethical Committee of the GlpeTH (Advisory Committee on protection in Biomedical Research: project 2-2007-(bis). Histological type, tumour grade and tumour stage were determined according to the WHO and TNM classification systems. Haematoxilin & Eosin stained slides were reviewed by two pathologists from GlpeTH to evaluate the patterns and intensity of the five markers using a light microscope (Zeiss).
The study involved 67 patients, 57% were males and 43% were females with a mean age of 68 years. 95% were adenocarcinomas and 5% mucinous adenocarcinomas. The sigmoid colon was the most common sites of tumour (36%). Moderately differentiated tumour represented 51%, TNM stages II and III represented 48% and 43%, respectively and 43% had lymph node metastases.
Immunohistochemistry (IHC)
Expression of proteins was assessed by IHC using the Horseradish detection system EnVision kit plus Dual link system-HRP complex and anti-Mouse/Rabbit-HRP (DAKO, Carpinteria, CA, USA) as recently described [16] . The following primary antibodies: rabbit polyclonal antibody raised against HIF-1α (H 2061; dilution 1:50; Santa Cruz Biotechnology, Santa Cruz, CA, USA), rabbit polyclonal antibody against NFκB p65 (sc-109; dilution 1:100; Santa Cruz Biotechnology), mouse monoclonal antibody against VEGF (VG1; dilution 1:25; DAKO), which labels the VEGF-121, VEGF-165 and VEGF-189, mouse monoclonal antibody to VCAM-1 (1:25 dilution; clone 1.4C3, DAKO) and mouse monoclonal antibody against Pselectin (M7199; dilution 1:25; DAKO), were used. Note that conditions for each antibody were as described by the manufacturer. Staining without the primary antibody was done as a negative control. Nuclei were counterstained with haematoxylin and slides mounted for examination. The following four-grade scoring system, as recently described [16] was used: (0) no reaction; (1 + ) weak reaction; (2 + ) moderate reaction and (3 + ) strong reaction.
Statistical analysis
Analyses were performed using the Statistical Package for the Social Science (SPSS) computer software version 17.0 (IBM SPSS Statistics, Chicago, IL, USA). The Chi-square test or Fisher's exact test was used when appropriate, for comparing categorical variables (contingency tables). Various typical prognostic factors were considered for univariate analysis. Correlations between markers were calculated by Spearman rank correlation. In all cases, a p value less than 0.05 was considered statistically significant.
Results
Immunohistochemical expression of NFκB, HIF-1α, VEGF, VCAM-1 and P-selectin
We did not find any staining in the adjacent normal colonic tissues collected from the same subjects whatever the antibodies used ( Figure  1A ). On the contrary, HIF-1αstaining was mainly located in the cytoplasm of the cancer cells ( Figure 1B) , although very few cells showed nuclear staining ( Figure 1B NFκBp65 staining was also detected in the cytoplasm of the cancer cells ( Figure 1C ), although very rare cells showed also a nuclear staining ( Figure 1C, arrow) . The staining was positive in 48 of the 67 CRCs (71.6%) ( Figure 2) ; among the positive cases, 2 were highly positive, 32 moderately positive and 14 weakly positive. Unexpectedly, very few cells were weakly positive for VEGF-A (5.9%, 4 cases) and VCAM-1 (2.9%, 2 cases) ( Figure 2 ). Finally, P-selectin staining was detected at the surface of the endothelial cells ( Figure 1D ) and was positive in 18 (23.9%) of the 67 CRCs (Figure 2 ), 10 being weakly positive and 8 moderately positive. 
Association between markers and with clinicopathological parameters
As indicated in Table 1 , there was no correlation between NFκBp65 and HIF-1α (p=0.75) or between NFκBp65and P-selectin (p=0.76) or between HIF-1α and P-selectin (p=0.36) using Fisher's exact test. Spearman correlation strengthened these later results. Indeed, NFκBp65 was neither correlated with P-selectin (r=-0.039; p=0.75) or HIF-1α(r=0.091; p=0.46); likewise the latter was not correlated with Pselectin (r=-0.082; p=0.51). On the opposite, Table 2 indicates that NFκBp65 positivity significantly associated with pT stage, (p=0.017), although males tended to be more frequently NFκBp65 positive (81.6%) than females (58.6%). Regarding HIF-1α, there was no significant association between its positive accumulation and any of the clinicopathological variables evaluated (p >0.05) ( Table 1) . Pselectin expression significantly associated with pTNM stage (p=0.022) and CRCs diagnosed without regional lymph node metastasis having a great tendency to be P selectin positive (36.8%; p=0.051). NFκB, nuclear factor kappaB; HIF-1α, hypoxia-inducible factor-1 alpha. Lack of association between markers was obtained using the Fisher's exact test. 
Discussion
In the current study, we demonstrated that HIF-1α, NFκBp65, and P-selectin are expressed in the CRCs of the GlpeTH patients, the two former proteins being detected in the cytoplasm of the cancer cells and the latter on the surface of the endothelial cells. On the opposite, very few cells are positive for VCAM-1 and VEGF. To the best of our knowledge, such study has not been done in these Guadeloupian patients.
When IHC was performed using the respective antibodies we demonstrated that equivalent proportions of CRCs were positive for NFκBp65 and HIF-1α (71.6% and 73.1%, respectively), P-selectin positivity being 23.9%. These values are in good agreement with the previous reports [4] [5] [6] [7] [8] [9] [10] , but our staining was found moderate in intensity and cytoplasmic for the two formers, corresponding to the inactive forms. Interestingly, a part of our results was in accordance with those obtained by Wincewicz et al. [17] who demonstrate only a cytoplasmic staining, Baltaziak et al. [18] and Maihöfner et al. [19] who demonstrate both cytoplasmic and nuclear staining for NFκBp65 and HIF-1α. Since the nuclear location is believed to be equivalent to activation, we hypothesize an absence of transcriptional activity for HIF-1α and NFκBp65, probably due to absence of hypoxic area [7, 10] . This later observation may explain, in part, why VEGF (4 positive cases) and VCAM-1 (2 positive cases) were very weakly detected. However, it is important to note that the two corresponding antibodies work very well when they were used to study VEGF and VCAM-1 expression after stimulation of HUVEC by TNF-alpha an important upstream activator of NFkB signalling pathway (Decastel, unpublished data). Takahashi et al. [20] demonstrate that VEGF expression was greater in colon tumours that have metastasized than in nonmetastatic tumours. Likewise, Wang et al. [21] indicate that other physiological stress in the tumour environment can induce VEGF expression. Furthermore, the soluble form has been observed in many neoplasms including colon cancer [22] . Regarding VCAM-1, whose expression is stimulated by TNF-alpha, its soluble form has also been observed in many neoplasms including colon cancer [22] . It could be the case in the present study, since only one tumour was detected at TNM IV and any measurement of sVCAM-1 and sVEGF was performed in the plasma of the Glpe TH patients.
We further studied association with clinicopathological parameters. Any correlation was found between HIF-1α and the clinical parameters as previously observed in CRC [11, 17] . Interestingly, expression of NFκBp65 significantly increased with depth of invasion (p=0.017), in accordance with previous data [17] [18] [19] which related cytoplasmic staining with cancer progression. Inversely, P-selectin expression significantly decreased with the CRC aggressiveness (TNM stages III and IV). This later result correlated well with the previous one of Peeters et al. [4] who demonstrate that in CRC malignant progression of the tumour leads to progressive P-selectin down regulation. It could be the case in the present study.
Conclusion
This retrospective, descriptive study has enabled us to evaluate, in Guadeloupian CRC patients, expression of proteins involved either in the pathogeneses of inflammation, or hypoxia, or angiogenesis or metastasis [15, [23] [24] [25] . The combined use of different markers could be more valuable to detect CRC aggressiveness in patients. The role of protein markers in CRC is controversial. Even if our study is limited due to its small size, it contributes to the debate. Indeed, we proposed that VEGF and VCAM-1 expression may depend of tumour environmental factors [21] distinct from NFκBp65 and HIF-1α. In addition, regarding CRC p53 expression, we recently demonstrate differences between Glpe TH patients and Martinique Teaching hospital patients, as well as metropolitan France and Caucasian patients [16] . Thus, the differential expression of the five markers tested in the present study may be related to the multiplicity of genetic profile of the GlpeTH patients.
